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The fuel cell systems are fabricated to equip electrolytic oxygen enricher to boost the cathode reaction, enhancing the 
output powers. The oxygen enricher (i.e., oxygen booster) is a device that comprises a combination of anode reaction of 
water electrolysis and cathode reaction of fuel cell, wherein the anode produces pure and condensed oxygen. The 
oxygen booster is applied to ascorbic acid fuel cells, and the output characteristics are measured. It was observed that 
the maximum output power (Pmax) in a cell supplied with normal air (21% O2) does not depend on the blow rates of the 
normal air (25–200 mL/min). Conversely, for a cell boosted with 57% enriched oxygen gas, Pmax enhanced to 167%, 
compared to that of the cell supplied with the normal air. Furthermore, the structures and mechanisms of the oxygen 
booster fuel cell systems are described herein. 
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Fig.1 50mL 0.5M 
AsA
25
200 mL/min ( 20.9%)
(RL) 1  ∞ 
 (E) (i) 4,5)
Fig.1 Schematic diagram for AsA fuel cell 
AsA
(Polarization curve) Fig.2
Fig.1 RL = ∞ E0





Fig.2 Typical polarization curves in AsA fuel cell for 
various air blow rates, showing the definition of E0
Pmax  and Emax 




Fig.3 Air flow rate dependences of E0 Pmax  and Emax in 























(High Spec.1000) Johnson Matthey Fuel Cells
Poly(3,4-ethylenedioxy thiophene) 
polystyrene sulfonate (PEDOT*PSS) 1.12%
CEM 
(Nafion®N117)  Chemours Japan AEM ASE5142
ASTOM (PT-50) 
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Fig.7 (a) O2 booster fuel cell, (b) Photograph of experimental 
setup, 2 pipes at the top are for fuel inlet/outlet, 2 pipes at the 
side are from G/L tub, and 2 pipes at the bottom are from 
cathode of O2 booster
Fig.6 V1 V2 V3 O2
Vapp = 1.95 V O2 (I)
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Fig.8 Time responses of O2 content at G/L tub and 
current (I) of O2 booster fuel cell  
O2
G/L Tub








Fig.9 Polarization curves in O2 booster AsA fuel cell 
with G/L Tub, solid symbols: power (P ) and open 
symbols: cell voltage (E),  Red: O2 = 24%, Blue: O2 = 
39%, Green: O2 = 57% 
Fig.10 Pmax, E0 and Emax of AsA fuel cell by O2 booster at 
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Fig.11 V1 Nafion O2





Fig.12 Time responses of O2 concentration in O2 
Tank and I of PE C/O2 Booster 
V1 Air Tank
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Fig.13 Time responses of O2 concentration in Air 
Tank and I of PE C/O2 Booster 
 
O2 Tank O2 AsA








Fig.14 Polarization curves in C/O2Booster*C/Fuel 
Cell at various O2 concentrations, Green: O2 = 
4.5%, Blue: O2 = 13.5%, Red: O2 = 23.5% 
Fig.15 O2 dependences of E0, Pmax and Emax in 
C/O2Booster*C/Fuel Cell system  

















A/Fuel cell O2 Tank
H2O




(1)  H2 H-H 2H+ 2
(2) O2 O2H 
H2O + O H2 O+ OH 2H2O 4
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